Page 1 of 2 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the image quality improvement circuit which aims at improvement in image quality by 
nonlinear signal processing of the luminance signal of an image A means to compute the average 
luminance-signal level of the above-mentioned luminance signal of one screen of an image, i.e., the one- 
frame period of a picture signal, and 1 field period. It has a means to perform nonlinear signal 
processing by the correction curve generated by the power operation to the above-mentioned luminance 
signal of one screen. With the means of the above-mentioned nonlinear signal processing The above- 
mentioned luminance signal of the level of under the above-mentioned average luminance-signal level is 
received by making average luminance-signal level into a representation point. Oppress signal level 
below on the above-mentioned luminance-signal level by the correction curve generated by the power 
operation of the specific value gl (gl> 1.0), and the above-mentioned luminance signal of the level 
more than the above-mentioned average luminance-signal level is received. The image quality 
improvement circuit characterized by performing nonlinear signal processing which elongates signal 
level more than the above-mentioned luminance-signal level by the correction curve generated by the 
power operation of the specific value g2 (g2<l .0). 

[Claim 2] The image quality improvement circuit according to claim 1 which performs nonlinear signal 
processing by the correction curve which generates the representation level which prepares the setting 
section which sets up the representation level of two or more numbers corresponding to the level value 
of the above-mentioned average luminance-signal level with the above-mentioned nonlinear signal- 
processing means, and is obtained in the above-mentioned setting section by the power operation made 
into the representation point. 

[Claim 3] ROM is made to memorize beforehand the table of two or more numbers which carried out 
matching with an input luminance signal and the output luminance signal acquired by nonlinear 
processing by the correction curve generated by the power operation to the representation point of each 
above-mentioned representation level. An image quality improvement circuit given in claim 2 term 
which chooses one of the two or more tables memorized to ROM according to the representation level 
obtained in the above-mentioned setting section, and performs nonlinear signal processing of a 
luminance signal by data processing of the look-up table on the table which made [ above-mentioned ] 
selection. 

[Claim 4] The image quality improvement circuit according to claim 1, 2, or 3 which measures the 
Rhine average luminance-signal level, detects the maximum and the minimum value in the one-frame 
period or 1 field period of the above-mentioned Rhine average luminance-signal level, and makes the 
average value of the above-mentioned maximum and the minimum value average luminance-signal level 
by making 1 scanning-line period of a luminance signal into a unit in calculation of the average 
luminance-signal level of the above-mentioned luminance signal. 

[Claim 5] The image quality improvement circuit according to claim 1, 2, 3, or 4 which performs signal 
processing of subsampling of n:l to a luminance signal, generates the luminance-signal sequence which 
reduced the number of sample points at 1/n to the horizontal direction, the perpendicular direction, or 
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level and a perpendicular direction, and computes average luminance-signal level using the above- 
mentioned luminance-signal sequence. 

[Claim 6] The image quality improvement circuit according to claim 1, 2, 3, 4, or 5 which computes 
average luminance-signal level with the luminance signal which sets up the window field of the area of 
the outlines 1/2 centering on the screen center section on 1 screen, and is included to the above- 
mentioned window field. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a suitable image quality improvement circuit to realize 

gradation amendment holding a natural feeling etc. 

[0002] 

[Description of the Prior Art] With progress of a digital-signal-processing technique, by the 
conventional analog signal processing, advanced signal processing with difficult achievement becomes 
possible, and various digital-signal-processing techniques are devised also about high-defmition-izing of 
a television picture. 

[0003] The following conventional techniques of performing nonlinear signal processing to the 
luminance signal of an image as what holds a natural feeling among the digital-signal-processing 
techniques of high-definition[ these ]-izing, and realizes the improvement in sharpness and gradation 
amendment of an image are known. 

[0004] (1) It is the approach to which measures the average intensity level of a luminance signal, 
elongates a white level when this is high, and a gamma correction is applied when low. 
[0005] (2) How to choose a correction curve fi:^om the correction-curve table which has set on one 
screen, divided into the field of shoes, and was beforehand set up based on the average intensity level of 
each field for every field. 

[0006] (3) How to expand the gradation of the part which measures the distribution gestaU of the signal 
level of a luminance signal, and is concentrating fi-equency. 

[0007] Among these conventional techniques, the approach of (1) has the problem that the function of 
amendment of an average intensity level by the image of middle level does not act, although signal 
processing is easy. Moreover, amendment by correction curve which is different in each field may be 
performed, and the approach of (2) has the concern which the continuity of the luminance signal in the 
boundary section is spoiled, and image quality degradation generates. 

[0008] On the other hand, the approach of (3) has the problem that the huge amount of operations is 
needed for measurement of luminance distribution, and signal processing of an extract (detection of the 
field which fi-equency concentrated, the breadth of distribution, etc.) of this description parameter, 
although the effectiveness of gradation amendment is large. 

[0009] For this reason, signal processing is easy and implementation of the image quality improvement 

circuit of the quality property holding a natural feeling is desired. 

[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the quality image 
quality improvement circuit which the dissolution of the trouble of the conventional technique is aimed 
at, and is easy signal processing, and held the natural feeling. 
[0011] 

[Means for Solving the Problem] In this invention, in order to attain the above-mentioned puipose, 
signal processing of the technical means described below is adopted. That is, the average luminance- 
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signal level (Following APL and abbreviated name) of the luminance signal of the image (the one-frame 
period or 1 field period of a picture signal) of one screen is computed first. 

[0012] Next, nonlinear signal processing is performed by the correction curve generated by the power 
operation by making computed APL into a representation point to the luminance signal of one screen. 
That is, nonlinear signal processing which oppresses signal level by the correction curve which signal 
level generated by the power operation of the specific value gl (gl> 1.0) to the luminance signal of 
under APL is performed. Moreover, nonlinear signal processing which elongates signal level by the 
correction curve which signal level generated by the power operation of the specific value g2 (g2<1.0) 
to the luminance signal more than APL is performed. 

[0013] Now, drawing 7 shows the outline of nonlinear processing of the luminance signal in the 
conventional technique (3) mentioned above. The occurrence frequency of each signal level (the 
minimum level Ymin - the maximum level Ymax) of introduction and a luminance signal is measured, 
and the luminance distribution property shown in this drawing is searched for. Next, this luminance 
distribution property is analyzed and the description parameters which frequency concentrated, such as a 
field and breadth of distribution, are extracted. And the brightness translation table of a correction curve 
shown in this drawing with this description parameter is created, and nonlinear signal processing to 
which the gradation of the part which frequency concentrated is expanded is performed. Therefore, 
gradation amendment of the gestalt suitable for each image (Image A and the image (B) which are 
shown in this drawing) can be performed. In order to perform accurate gradation amendment on the 
other hand, there is a problem that the huge amount of operations is needed for signal processing. 
[0014] On the other hand, drawing 8 shows the outline of nonlinear processing of the luminance signal 
in this invention. APL computed by this invention in the luminance distribution property of this drawing 
is located in the point of the center of gravity of this distribution. Moreover, the large majority of a 
common image has the inclination which the field (field where the occurrence frequency in drawing is 
high) which frequency concentrated generates before and behind this APL. By this invention, paying 
attention to these viewpoints, this APL is set as a representation point, and nonlinear signal processing 
of the brightness input Y is performed by the correction curve generated by the power operation shown 
in this drawing so that gradation amendment may act effectively to a luminance signal with high 
occurrence frequency. 

[0015] That is, signal level obtains the brightness output Yn which carried out gradation amendment 
with the luminance signal Y of under APL by the correction curve of the property 1 by the power 
operation of the specific value gl (gl> 1 .0) shovra in several 1 . 
[0016] 
[Equation 1] 

Yn=( APL- Ymin) {(Y-Ymin)/(APL- Ymin)} **gl+Ymin ♦* shows a power. - (several 1) 

On the other hand, as signal level shows several 2 to the luminance signal more than APL, it is the 

correction curve of the property 2 by the power operation of the specific value g2 (g2<1.0), and the 

brightness output Yn which carried out gradation amendment is obtained. 

[0017] 

[Equation 2] 

Yn=(Ymax-APL){(Y-APL)/(Ymax-APL)} ♦♦g2+APL - (several 2) 

In addition, although a characteristic value gl has in size from 1 .0 and g2 has the relation of smalbiess 
from 1.0, it is setting gl before and after 1.2-1.4, and setting g2 as the value before and behind 0.8-0.9, 
and the good gradation amendment which held tfie natural feeling to a large majority of images can be 
attained. 

[0018] Moreover, unlike measurement of the occurrence frequency of the conventional technique (3), it 
can ask for calculation of APL in this invention by integrating luminance-signal level only over one 
screen, and calculating the average, and it can be realized by very easy signal processing. 
[0019] Furthermore, ROM is made to memorize the software processing by DSP, a microprocessor, etc., 
or the brightness translation table which created APL beforehand as a parameter about nonlinear signal 
processing by the correction curve of the power operation shown in a property 1 and a property 2, and it 
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can realize easily by data processing of the table look-up of an applicable table etc. 

[0020] As staled above, according to signal processing of the technical means of this invention, the 

image quality improvement circuit which performs gradation amendment of the quality property holding 

a natural feeling by easy signal processing is realizable. 

[0021] 

[Embodiment of the Invention] 

(Example 1) The drawing of drawing 1 thru/or drawing 3 explains the 1st example of this invention. In 
addition, a luminance signal assumes the digital signal sequence sampled with the sampling frequency fs 
in all the examples. 

[0022] Drawing 1 is this block diagram. The APL measurement section I computes the average 
luminance-signal level covering one screen of the input luminance signal Y, and outputs this as a signal 
APL. 

[0023] Operation part 2 performs nonlinear signal processing of a luminance signal by the correction 
curve of the property 1 by the power operation which made Signal APL the representation point, and a 
property 2, and outputs the luminance signal Yn which carried out gradation amendment. 
[0024] Next, the gestalt of drawing 2 (a) and this control signal is shown for the example of I 
configuration of the APL measurement section in this example in this drawing (b). The gate section 3 
opens the gate, when a control signal CS 1 is High, as shovm in this drawing (b), and it outputs the 
luminance signal of the period of an one-line effective pixel field. The addition section 4 performs 
actuation whose control signal CS 2 clears the contents of an integrator to zero at the head of the one- 
frame period of High. Low after it A period operates an addition operation. And the addition result of 
the luminance signal of the effective pixel field of an one-fi-ame (1 field) period is outputted at the last of 
an one-frame period. As for the division-process section 5, a control signal CS 3 performs division 
actuation at the last of the one-fi^e period of High. That is, the average luminance-signal level of one 
screen is computed by the operation which does the division of the addition result of a luminance signal 
in the effective pixel total of an one-fi-ame (1 field) period, and this is outputted as a signal APL. A 
control section 6 generates the control signals CS1-CS3 required for these actuation. 
[0025] Drawing 3 is the example of 1 configuration of the operation part in this example. The operation 
control section 12 performs the size comparison of the signal level of the input luminance signal Y and 
Signal APL, and, in Y<APL, in the case of a property 1 and Y>=APL, the control signals MOD, g, and 
OFS required to perform the power operation by the property 2 are outputted. 
[0026] When the subtraction section 7 is Y<APL (a control signal MOD is Low), in the subtraction 
section 7-1, Y-Ymin and the subtraction section 7-2 output the result of the subtraction operation of 
APL-Ymin to signals SI and S2, respectively. Moreover, when it is Y>=APL (a control signal MOD is 
High), the subtraction section 7-1 is Y-APL, and the subtraction section 7-2 is Ymax-APL. The result of 
a subtraction operation is outputted to signals SI and S2, respectively. Eight performs the operation 
which does the division ofSl in the division-process sectionS2. In Y<APL, the power operation part 9 
performs the power operation which squares an input signal gl (control signal g=gl). In the case of 
Y>=APL, the power operation which squares an input signal g2 (control signal g=g2) is performed. The 
multiplication section 10 performs multiply operation of an input signal and a signal S2. In Y<APL, an 
adder unit 1 1 adds a control signal OFS (OFS=Ymin) to an input signal. In the case of Y>=APL, a 
control signal OFS (OFS=APL) is added to an input signal. And the luminance signal Yn which carried 
out gradation amendment to this output by the correction curve by the power operation is acquired. 
[0027] In addition, these signal processing can also be realized by the software processing which used 
DSP and the microprocessor. 

[0028] As stated above, according to this example, the image quality improvement circuit of the quality 
property of performing gradation amendment which held the natural feeling and was suitable for the 
luminance distribution of an image by easy signal processing is realizable. And effectiveness remarkable 
in high-definition-izing of a television picture can be acquired. 

[0029] (Example 2) Next, the drawing of drawing 4 and drawing 9 explains the 2nd example of this 
invention. 
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[0030] Drawin g 4 is this example Fig. of a block configuration. The APL measurement section 1 
computes the average luminance-signal level covering one screen of the input luminance signal Y, and 
outputs this as a signal APL. 

[0031] The setting section 13 performs actuation which assigns the representation level of two or more 
numbers according to the value of Signal APL. That is, as shown in drawing 9 , the value of Signal APL 
is Ymin-Yl. In the thing of the representation level Ya (Ya= (Yl'fYmin)/2), Y1-Y2, the representation 
level Yb (Yb= (Yl+Y2)/2) and the thing of YK-Ymax assign [ a thing ] the representation level Yk 
(Yk= (YK+Ymax)/2). And the signal TBL (TBLl, TBL2, TBLk) which specifies this representation 
level is outputted. In addition, although it is necessary to make [ many ] the number of representation 
level for performing accurate gradation amendment, if it sets about to eight to 16, there will be no 
practical problem. 

[0032] As shown in drawing 9 , the ROM operation part 14 is equipped with the brightness translation 
tables TBLl and TBL2 by the correction curve which generates the representation level Ya, Yb, and Yk 
by the power operation made into the representation point, respectively, and TBLk, chooses the table 
which corresponds by Signal TBL, performs data processing of the table look-up using this, and outputs 
the luminance signal Yn which carried out gradation amendment. 

[0033] As stated above, according to this example, compared with the 1st example, the image quality 
improvement circuit of the quality property of performing gradation amendment which held the natural 
feeling and was suitable for the luminance distribution of an image by still easier signal processing is 
realizable. And effectiveness remarkable in high-defmition-izing of a television picture can be acquired. 
[0034] In the above example, the average luminance-signal level covering one screen is used as a signal 
APL. Therefore, the number of pixels required for addition also becomes 768 pixel X480 line and a 
quite huge amount in the picture signal of NTSC system. On the other hand, if it performs asking for 
average luminance-signal level per Rhine, the number of pixels required for addition can be sharply 
reduced with 768 pixels. Therefore, if calculation of Signal APL can be performed from the average 
luminance-signal level for which it asked in this Rhine unit, simplification of signal processing can be 
attained further 

[0035] Drawing 10 is an example which measured the intensity level about various images (Image A - 
Image F). The maximum of the average luminance-signal level covering one screen in APL and the 
average luminance-signal level which calculated MAX and MIN per Rhine, the minimum value, and 
(MAX+MIN)/2 show the average of this maximum and the minimum value among drawing. By images 
other than Image C, APL and the value of the average (MAX+MIN)/2 are almost equal. Therefore, it 
can substitute for these average value (MAX+MIN)/2 as average luminance-signal level covering one 
screen. Moreover, although both have a difference a little by Image C, it is a difference of extent which 
can carry out cheek absorption in process of assignment of the representation level of the 2nd example. 
[0036] (Example 3) The 3rd example of this invention was made firom the above-mentioned viewpoint, 
and the drawing of drawing 5 and drawing 6 explains it hereafter. 

[0037] Drawing 5 is the block diagram and consists of the APL simple measurement section 15, and the 

setting section 13 and the ROM operation part 14. In addition, since the setting section 13 and the ROM 

operation part 14 are the same as that of the 2nd previous example, explanation is omitted. 

[0038] Drawing 6 is the example of 1 configuration of the APL simple measurement section in this 

example. Like the 1st example, the gate section 3 opens the gate, when a control signal CS 1 is High, 

and it outputs the luminance signal of the period of an one-line effective pixel field. 

[0039] A control signal CS 4 clears the contents of an integrator to zero at the head of each Rhine of 

High, and the Rhine unit APL measurement section 16 is Low after it. An addition operation is operated 

in a period. And the division of the addition value is done with the number of effective pixels of one line 

at the last of an one-line period, and the signal of the average luminance-signal level of the Rhine unit is 

outputted. 

[0040] For the MAX detecting element 17, a control signal CS 2 is Ymin about maximum in the head of 
the one-frame period of High, It sets up, and in the period after it, the size comparison with the average 
luminance-signal level of the Rhine unit inputted is performed serially, and the maximum in an one- 
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frame period is detected. Moreover, for the MIN detecting element 18, a control signal CS 2 is Ymax 
about the minimum value in the head of the one-frame period of High. It sets up, and in the period after 
it, the size comparison with the average luminance-signal level of the Rhine unit inputted is performed 
serially, and the minimum value in an one-frame period is detected. 

[0041] A control signal CS 3 is the last of the one-frame period of High, and the equalization section 19 
carries out averaging of the output signal of the MAX detecting element 17 and the MIN detecting 
element 18, and outputs the result as a signal APL. A control section 20 generates the same control 
signals CS1-CS4 as drawing 2 (b). 

[0042] As stated above, according to this example, compared with the 1st and 2nd example, the image 
quality improvement circuit of the quality property of performing gradation amendment which held the 
natural feeling and was suitable for the luminance distribution of an image by still easier signal 
processing is realizable. And effectiveness remarkable in high-definition-izing of a television picture can 
be acquired. 

[0043] In addition, there is the approach of measuring average luminance-signal level by the luminance- 
signal sequence which reduced the number of sample points other than the approach mentioned above to 
1/n by subsample signal processing of n:l as an approach of attaining simplification of signal 
processing. The 4th thru/or the 6th example described below is made from this viewpoint. 
[0044] (Example 4) Drawing 1 1 is the example Fig. of a block configuration of the 4th example of this 
invention, and is realized with the configuration which added the subsample section 21 to the 1st 
example. 

[0045] The subsample section 21 performs subsampling signal processing of n:l of the input luminance 
signal Y, and generates the luminance-signal sequence which reduced the number of sample points to 
the horizontal direction, the perpendicular direction, or level and a perpendiciilar direction at 1/n. And 
the APL measurement section 1 computes the average luminance-signal level covering one screen by 
this luminance-signal sequence, and outputs this as a signal APL. 

[0046] (Example 5) Drawing 12 is the example Fig. of a block configuration of the 5th example of this 
invention, and is realized with the configuration which added the subsample section 21 to the 2nd 
example. 

[0047] The subsample section 21 generates the luminance-signal sequence which reduced the number of 
sample points by subsampling signal processing of n: 1 as well as the 4th example. And the APL 
measurement section 1 computes the average luminance-signal level covering one screen by this 
luminanccrsignal sequence, and outputs this as a signal APL. 

[0048] (Example 6) Drawing 13 is the example Fig. of a block configuration of the 6th example of this 
invention, and is realized with the configuration which added the subsample section 21 to the 3rd 
example. 

[0049] The subsample section 21 generates the luminance-signal sequence which reduced the number of 
sample points by subsampling signal processing of n: 1 as well as the 4th example. And the APL simple 
measurement section 15 computes the maximum of the average luminance-signal level of the Rhine unit 
of this luminance-signal sequence, and the average of the minimum value, and outputs this as a signal 
APL. 

[0050] As stated above, according to the 4th thru/or the 6th example, compared with the 1st thru/or the 
3rd example, the image quality improvement circuit of the quality property of pierforming gradation 
amendment which held the natural feeling and was suitable for the luminance distribution of an image is 
realizable on a scale of still fewer circuits. And eflfectiveness remarkable in cost reduction and high- 
definition-izing of a television picture can be acquired. 

[0051] Moreover, it is known for viewing and listening of a television picture that the field at which it 
gazes is a field of the outlines 1/2 centering on a screen center section. Therefore, as shown in drawing 
14 , the field of the outlines 1/2 of the center section of the screen can be started as a window field, and 
gradation amendment can also be given to a subject for a gaze field using the signal APL computed in 
this field. The image quality improvement circuit which suited the viewing-andTlistening situation and 
attained simplification of signal processing by this is realizable. The 7th thru/or the 9th example 
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described below is made from this viewpoint. 

[0052] (Example 7) Drawing 15 is the example Fig. of a block configuration of the 7th example of this 
invention, and is realized with the configuration which added the window setting section 22 to the 1st 
example. 

[0053] The window setting section 22 generates the luminance-signal sequence which was shown in 
drawing 14 and which is included in the window field of a screen center section among the input 
luminance signals Y like. And the APL measurement section 1 computes the average luminance-signal 
level of a window field by this luminance-signal sequence, and outputs this as a signal APL. 
[0054] (Example 8) Drawing 16 is the example Fig. of a block configuration of the 8th example of this 
invention, and is realized with the configuration which added the window setting section 22 to the 2nd 
example. 

[0055] The window setting section 22 generates the luminance-signal sequence included in a window 
field among the input luminance signals Y as well as the 7th example. And the APL measurement 
section 1 computes the averagie luminance-signal level of a v/indow field by this luminance-signal 
sequence, and outputs this as a signal APL. 

[0056] (Example 9) Drawing 17 is the example Fig. of a block configuration of the 9th example of this 
invention, and is realized with the configuration which added the window setting section 22 to the 3rd 

example. 

[0057] The window setting section 22 generates the luminance-signal sequence included in a window 
field among the input luminance signals Y as well as (he 7th example. And the APL simple 
measurement section 15 computes the maximum of the average luminance-signal level of the Rhine unit 
of a window field, and the average of the minimum value by this luminance-signal sequence, and 
outputs this as a signal APL. 

[0058] As stated above, according to the 7th thru/or the 9th example, the image quality improvement 
circuit which suited the viewing-and-listening situation and attained simplification of signal processing 
is realizable. And effectiveness remarkable in cost reduction and high-definition-izing of a television 
picture can be acquired. 

[0059] In addition, in many cases, the quantization precision of the luminance signal of an image is 8 
bits. Therefore, it is desirable to perform calculation of APL in 8-bit precision by any example. 
However, since further simplification is attained, performing in the precision of about 6 bits is also 
possible. 
[0060] 

[Effect of the Invention] According to this invention, the image quality improvement circuit of the 
• quality property of performing gradation amendment which held the natural feeling and was suitable for 
the luminance distribution of an image is realizable by easy signal processing. And high defmition- 
ization of cost reduction or a television picture can be performed. 



[Translation done.] 
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>?Wga (|ill3(c3r^®ffiAt®ffiB) (cSLf^J^ffiiO 

v^aisia***)*. 

Yn = (APL-Yoin) <(Y-YBin)/(APL-YBin) > »«g 1 +Ymin 

a2fc:5^t, ^ffieg2(g2<1.0) OS^ffiS C0017) 

Yn = (YiiBX-APL) l(Y-APL)/(YiDax-APL)) «g2+APL 



10 0 14] 08«*f|BBtcfc(t&SE(t^O^f 

x-n&th A p Hi , ^ <oj^^(r>m'C-(r).^.iz (ig t T v > 
L. CtOAPLS-f^^^triaSEL, ^^ffigtOigv^HS 

t9^mnx'^Ltim.mxmsix:hY<7^m&is 

[00151 -r^*)*) . <i^K/W*«A P L*g|0»g 

<i^Yxii. ai t5^-r^^®g 1 (g 1 > 1 . 0 ) <7)^ 
3ie>i@[t i 1 ff)mE.a^x\ jmmjE Ltmrnin 

:?]YnSr#|,. 
[0016) 

[an 



^rfc. ^fflglW 1.010*. g2«1.0J:0/I>fi5 
ra^(Cftl>*«. g IS- 1.2-1. 4B?f*. g25-0.8 

-^o.9mtk<mti'A^tiztx\ 

SJSfO, *^ctj«t-5APL<osai«. fikriKffic 
[ 0 0 1 9 J 3 ^.(c;, ^1 , 1f1i2C^1-«««»<0 

mEei&izXi,i^»mti^imtzmtxii. dsp-<^7 

■1 i>ara-^'/-*f-7^j:i:'{zXt'/yh9m. *l>v^«. A 

PLi/^jj<9tLxs>hii^\:,if>ffa.Ltims:smT- 
[00201 Jai:fc:if«^wjia< , *^.B<oft»W*a<o 

[0021] 

[i«H8«0lUfiO^lll 

(SIMWl ) *»HBo^l<o||ISM(cov>-c. aii:v» 
C00221 Hlli. iOyo^^'Elf**. APLH- 

MS 1 t±}jimmY<o 1 SM(zi3/j«7i^«# 



[00 2 31 SKS52{i. g^APL5r«^^i: 
^SfBt i 1 . . Ite 2 (0«Eftt&fSSfi-t<o^^ 

&mm^9m^'<7\.K KaffliL^tfiaii^YnSrai^) 

[ 0 0 2 4 1 . *SlteWCfc l-Ti, A P Ltt^co- 

«}fi&M$r02 ( a ) . zcrmmm^njBmimm ( b > 
^csimi^ffi^tzy-himtf, \ y^>^mm 

C S 2 JifflighW 1 7 1' -i»»ra<05feSit«JISIOrtSt^ 

a^s<^i!I^^5:^f 3 . ■5- l-c . i ? v-j^msinmrn. 

c s 3 *«High<o 1 7 v—jjmffimiX-mm^in 
b . -tKthiy. ams^ffmmskt i 7u-a ( i y 
< ~fu Y ) msi(omimmm^'!m-rmwx' i mm 
(^^i^m&mi'^V'i&m I. ziiim^APi^tL 
xtaij-rt. mvmeiizixfiinmtzim^mm^ 

CSl~CS3<0^5:ff3. 

[00251 m3ii*:mmnzinti,mn.^(o-m£M 
mmmi 2». A*H«<i#Ykfi#Ap 

Lt<»5fi^U'<jKO*/jNifc«^StV Y<APLCOJ^ 
«1*ttl. Y>=APLW«^li1ftt2tJ:S|^«fl[ 

*i7dfci&K«mii«fi#aM0D. g. oFsitaui- 
i. 
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[00 261 «cg8f7<iY<APL ($l|WrS^MOD*< 
La* ) nm^lZli. «SS57-mY-YBin. m.^ 
7 - 2 (i A P L - Yni nff)mm(r>t*^.^ . f il-f h 
fi^Sl tS2Ctli^f6. tt:. Y> = APL($lJffl 
(i#MODjWligh) iOiS^Ji. «»S67-mY-A 
PL. ^g57-2{iYiiiax-APL <0M^^O^^ 
S:. ^fl-Pixli^ Sits 2 fcai:^^*. m'OM.S^Sli 
Sl^S2rK!»-r&iSflC*ff^. S^JiStS59li. Y 

<APL<;o^^uiA:>jfi^£gi mmm^s=s 

1 ) *^*|g«a®$r^T3. Y>=APLOi»^{cliA 
^3fi^$-g2 (SiJW<i^g = g2) «-ri.ll«ll^S:ff 
^. SSCSBlOJi. A*fi^t<i^S2t<0«aillS5: 
m. DaESSi Hi. Y<APL<oit^t:{i7s:ft<i-ft:: 

©JW^^OFS(OFS = Yiiin) i:imti>. Y> = A 
P L«i«^CI4A*li#t:*J Wg#0 F S ( O F S = A 

PL) i:mti>. ^LX. z<o}ii:hizsiLfkmntzkh 
[ 0 0 2 7 J zh.(><7)m^W!miD s p^t-t 

100281 ki±\izW<fzii dC. *«iSffil»cJ:*i.tf, 

[00291 (mtm2 ) :4:^<om2c;>$ttM 

[00301 l24Ji::orn-/:?l8fi)cpy@t-J>S. AP 
LItfflSUi. A*aS<S^Y<01Ba5t:i5)t$¥^f| 

[0031 1 ^^SSl 3I±. fi^APLtOfiiCgJt-C^ 

09tCStt«C. fi^APL<7)(i*«Yoln~Yl <0 
tcO«if^P'<;WYa(Ya = (YH-Yiiiin)/2) . Y 
l~Y2<0t><0«4f^SU'v/l'Yb(Yb = (Y 1 -f-Ya) 
/'2) . YK-«-Y«BX<OttfO(ift^U'<./PYk (Yk = 
(YK + Y«iax)/'2) SrSlOSTI.. CKOlt* 
U^l^$^B3^|,(i^TBL (TBLl. TBL2. T 
BLk) f:SiiJ-ti. =S:fe. 

(;:»4ft^i"<jK0fflS^^<-f&£-S*«J>&<^, 8~i 

(0 0 3 21 ROMS»[tS14M. ^QtC^tttt:. ft 

^\yK)UYa. Yb. Yk$:-5-ixmfC^kL7t«S 
«Sf ««iEffl»K: J: SSi^»r-P^>UT B L 
1. TBL2. TBLkirmt. m^TBLXUi^th 
f^r)Uf:mRL. ^itSrffll-^/cf— r/WP-y^'T-zr 

[00331 tLhJ^y^vTi: 3 C. ^li^teMt Aixtf. 



m I <msm^zwtKxmms^^j:mmix\ ggss* 

[00341 feUtWUfiMtii. fi-f A P L i: LT 1 H 

imxii7 6 BS^X 4 8 0 7^ v t A-^rO IBfc*t^rfi{C 
^ t Jiriff , aSlC'il-S^rlilgOSSr 7 6 SB^t:*: 

ss(i^i''^u3&><?>m-tAPLcosaj*irsfuf, 

[00351 01 0J4. «-affi®(affiA~B»F)t:o 

fcftd^fi, (MAX+MIN) /2J4iOJWdii:ft/h 

M<WJ^5r^-^-. a«Ciai'|.cO®«Tt4. APLt^ 
^ (MAX+MI N) /2<0«IUa{J^H->. 

.r«¥%ffl(MAX+MlN)/2*lB®*:i3>t 

i>'fmmm^rUK)\.btxmti>zki)^x'^i>. t 

[00361 (SlteM3 ) *S&BB£0|?3cO|IMECT«±ie 

[003 71 05J4'?-<?)7'D.y^'@T-ftO. APL®^ 
mmi 5k. l5«9513fcROMfSmgB14j:»)^f 

^rfc, iS^l 3kROM}1ISail4»4. itO»2 
i5^t6Mk PH-TA ^ ff)X'mmiim-i'i> . 

[00381 06{4*|li6CT(CJ3ltS A P LmmmU 

<rt-^Amx'f) has 3 14. m 1 onifiwt pi 
sdwt^c s 1 *»H i g ho^tcy- h $rra^ . i 

[003 91 5>f>'ilHaAPL|ta^l6{4. IBSHi-t 
C S4*«High<?)*7-f ><05tSIT'flracS«Of«9§5r-b*D(C 

o.^ix, i^^>im^>mx'm^miiy^yff> 

(004 01 MAX^iii^l 7(4. «l»f§^CS 2«<Hi 
gh<0l7U'-i.^H«^5feIlt'&*iiS:YBin IC^L, 

^tim<7>imx'ii^.-f}^iii,7^ ymm'f-im&m 

ttSS*<i«r«a5-r«.. M I Nfiimi 814. $1 

9m^c s 2mghco 1 7v-M.ms<7>9tmx'm/i^i 

YBax tKffiL. ■t*im<0iaiSIT14A*$il*9>f>' 



(5) 
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7 u-i^m^Kzmhmmi^.^-th . 

C 0 0 4 1 ] ¥J^^taJ 1 9tS, Mffild-^^C S 3*:Hish<0 
1 y ]^-JxmSKD&Hn\ M AXfiiJUSB 1 7 1 M I N<5! 

Li:LTa}^J-ri>. $ilf9g52 0<i. 02 (b)fcl§ia^: 
Mtflll^C S 1 -C S 4 S-4fi!c-rS . 
[00421 U±.tci£'</w i 3 (z . *||B|p5c i^xJf . 

1 0 0 4 3 ] ^rii, <I^SJl<7)iSB6fli?r0S:fi-^i: LT 

(4, ±au/^:&ffi<7)ffiic, n : loy^-f^yrii-m^^ 

[00 44] {mmm4)mini..^m<o^40ym 
yr)v^2 1 im^LtzXiWLx-mtth. 

[0045] ^f^yri\^ 2 1 \i. A*SK«^ Y«0 
Sa*r6i. LL<«i*¥ SiI:&|S)ttS*#.as-i/n 

^sc 1 14. cwasm^^T' iffliic*>fc&T%sis 
h. 

10046J (3lte«5)012«. *56W<^|g5<0|| 

yriv^2 1 S:iiJBLn:ffl^T'i^-r6. 

[004 71 ■t:/-t>'r/HB21»4. S4<r^^tH 

W'<Jl'$-ftajL. ::tL*:fi^APLf:LTai^j-ri.. 
100481 (5liSW6)013l4. *^^<0|g6<^ 

10 0 4 91 •^T'-tyr/Pai 2 1 IB4<0*ttMt 1^ 
«, n: iwJ-:^-v>'Ty>'^'fi^«uit'S*.«Si:^ffl 

«LfcSSfi^^?«S-4A-ri.. -eLT. APLffi^lt 

li-^APLfcLt: 85:^1-^. 

[0050] 13Lhca'<Jt i S47bi^6coSltfe 

e^tciixjf. w.\m^^(r>^mi<.zm.'<x^f.z'i!•tc^^ 
mmmx\ ^m&^&^Lxm^skffimnLifmkzmLfz 
itgp«iE5rff 0 -^smM^ommmmnif^x-t 



[005 1 } t/c. Tvmiw>w&xu. mm-^m. 

lS»4Bffi4'*SB*+'i:^i: L^c«BS l /20{il«t'J>4; 
ttmt>1xX\^h. fl£-oT. 01 4t^^J:5t:, BB 

at. cKo^ist-stajUwd^APLSrffltn 

[00 52] (^t6E5fl7) 01 5{4*l|8S<^Sg7<7)||lt 

Mi^r.o ^m^'mx-h o . n i ^onjiMto -< >- h 

ass 2 2 S-Slra LTttarttt-l^-t I, . 
[0053] ^ <y\'m.1l^2 2[i. mi4\,Z^.Lfz^ 

>,z. x■)^mmm^^ffi o hmu'p^sico'y -< y mm^ 
iz-ssttii>mf^mn^miA-r&. -j-lt. aplh- 
ggs H4 . (7>&&tm^x"> i y mmco'f^ns. 

i. 

[00 541 (mim)mi6{i:^?mnm8ff>m. 
m>rx:i -7 9viimmx'h o . ^2cymm\iz^ -r x h 

[005 51 n'<>'KS«a2 2»4. ?^7ff>mmtn 

m^^m^&fh. ^-Ut. APLItfflSU4. r 

ffymm^wK^ < y^mf^mtsm^i^^vi: 

SajL- wii5rfl^APLi:L-Ca3:^J-rS. 
[0056] (llifiM9)017{4*»B^II9<O|li6 

[0057] o^yH^«SB22»4. f^mmmtm 

Sfi^SJFiJ2:±^-tS. -J-UT. APLS^ItmiS 
<4. wO»SS^*?'K"><:^K«lS<07'f y#{a<W 

^ftSrfi^ AP L fc t Tai:/]t 6 . 
[00581 JJlhKiS^c J: •? C , IB7:;^Mm9 

[ 0 0 5 9 ] ^ffe. ®iP=<oasfi-t<oa^<tss{4^< 

<^iSi^Q^~/VX'hh. fifoT. v^i'Kt'JlgtKMt't. 
APL<7)SilJ«8t'y h»S-C*TPC:t**SiU^. L 

^at-^-t S ; i: t ^tgf . 
[0060] 

ttSBB*. f&mi:mmmx:%is.thzttfix'^h. 
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[011 ^ftmom 1 (rmiim<n:ra »/ ;'ia. 
[02 J Sll IIS6CTfCi3fti A P LltS3S50iaDH|2. 

[081 *^Hflt:J:&Sit<i^#ll)BS!iao1ttt0. 

[09 3 5^2. msmmizmihROMmnsmxta 

[010] ^■{K(c^it-&0lti/"</P(OitiHo^B^ 



0. 

[0111 *?|BJ<»)S 4 W^MlCWWr D y 0. 
[0123 *i%BBOB 5 iO^JfiCfllcOrD y 0. 

[013 3 ^^m<r>^6ffmmier)'/'a y^m. 
[01 4 3 "> ^y\'izxmm¥i^i^^/ui^mcomm 

(015 3 *^Bflc7)lg7<O^l5£flaiO7'D y^'0. 
[0171 **ffiB<0» 9«0|?lttW(0yo -y ^^ 0. 

i-APLH-asai. 2 s -y-ss. 
sa. 5 •■•i'lossp, 6 -iiiwgs. 



[011 



[021 



[014] 



[011] 

B9I 1 



l-APL«flB 2-MB tl~^T*>rt'a 




4-11110 5-«9«a 6-nn 




3 1 4 
mm 



Mm 



[il3l 



[04 I 



03 



j APL 











■TBI 



[05] 

fi95 



J." 
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[116] 



II 2 




3 16 •7^>«ttAPLsrjna i7-MAX(ftjisB 

lA-MIMttttB 20-«llft 



l-APLttflO M-&2ti 1 4-R0llfll»a 

2 l-*r^;'"/*B 



mi 



(1371 





Yinin AK^^W^A' Ynax Yain WJSS^I'^)!' Tmax 



m 




Yain «aEX;t> 
(a> BffiA 




Yaax Yain «fiA* 



Ymaz 



[@13] 



1 1 3 



[013] 



B9 1 5 




fJ2 



Aft 



(8) 



10-271 



US 




APL 



Yaai Vain 




Yain 



APL 
(a) BttA 



Yaax Yain 




Tnaz 



APL 
(b) SftB 



Ymx 



ti 1 : Yn- (APL-Ymin) l{Y-Yiiin)/(APL-YBln)l "sH-YBin. gl>1.0 
1*112 :Yn=(Yiiiax-APL)|{Y-APL)/(Y«ax-APL)|«»g2+APL. g2<1.0 



m9] 



(@10] 



DBS 




m 1 0 



Tub Vi VI Tb R 



as 


APL 




MAI 


UIN 




1 0 4 


1 0 3 


1 4 8 


5 9 


H(KB 


1 8 3 


1 8 5 


2 1 3 


1 5 7 




1 2 7 


1 1 0 


17 8 


4 3 


BftD 


1 6 3 


I 6 7 


18 3 


1 5 2 




1 1 3 


1 1 5 


14 0 


9 0 




1 4 1 


1 3 7 


1 6 7 


1 0 7 
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(1116] 



1 1 6 



\ \ \ apC I 



2 2 -^^^KReO 



[0171 



1 7 




1 B-APtnAitas 13-sdB li-xouimii 

2 3-^'r> KBftS 



